Cancer cells cue the p53 response of cancer-associated fibroblasts to cisplatin.
Current understanding of the p53 response is based mainly upon in vitro studies of homogeneous cell populations. However, there is little information on whether the same principles operate within heterogeneous tumor tissues that are comprised of cancer cells and other cell types, including cancer-associated fibroblasts (CAF). Using ex-vivo tissue cultures, we investigated p53 status and responses to cisplatin in tumor cells and CAFs from tissue specimens isolated from 32 lung cancer patients. By comparing cultivated tissue slices with the corresponding tumor tissues fixed immediately after surgery, we found that morphology, proliferation, and p53 staining pattern were preserved during cultivation. Unexpectedly, when CAFs were analyzed, p53 accumulation and induction of p21 was observed only in tumors with constitutively low p53 protein and accumulation upon cisplatin treatment. In contrast, in tumors with no p53 accumulation in cancer cells there was also no p53 accumulation or p21 induction in adjacent CAFs. Furthermore, induction of cisplatin-induced apoptosis in CAFs was selectively observed in tumors characterized by a parallel induction of cancer cell death. Our findings reveal an interdependence of the p53 response in cancer cells and adjacent CAFs within tumor tissues, arguing that cancer cells control the response of their microenvironment to DNA damage.